In vitro culture of cryopreserved bovine mammary cells on collagen gels: synthesis and secretion of casein and lactoferrin.
The preparation, cryopreservation, and culture on type I collagen gels of lactating bovine mammary cells with prolonged milk protein synthesis and secretion in vitro is described. Cryopreserved cells prepared as acinar fragments from either lactating or developing mammary glands attached to the collagen substratum within 24-48 hr after plating in serum and hormone supplemented medium. During continued culture in hormone-supplemented (insulin, cortisol, and prolactin) serum-free medium outgrowth of cells from the attached acinar fragments was observed beginning on day 2, with continued outgrowth to near confluence by day 6. Two morphologically distinct cell types were evident; initial outgrowth was by large polygonal cells that were subsequently overlain by spindle-shaped cells. Cells from both lactating and developing mammary glands sustained substantial milk protein secretion for at least 14 days in culture. Alpha S1-casein synthesis and secretion in cultures of lactating mammary cells was dependent on a critical minimum cell population density, below which alpha S1-casein was not secreted. In contrast, lactoferrin (LF) secretion into the medium increased linearly with the increase in cell population density. Cells cryopreserved up to 16 months secreted LF at levels comparable to fresh cultures of the same cells.